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Highlights

e Frequent long-term sequelae 6 months after hospitalization for COVID-19
e Few patients report severe symptom

e Physical health-related quality of life is impaired

e Women are at higher risk of long-term poor clinical outcome

o Self-reported symptoms frequency remains stable between 3 and 6 months
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Abstract

Objectives: Few studies have reported clinical COVID-19 sequelae six months (M6) after

hospital discharge, but none has studied symptom severity.

Methods: Prevalence and severity of 7 symptoms were estimated until M6 using the self-
administered influenza severity scale in COVID-19 hospitalized patients enrolled in the
French COVID cohort. Factors associated with severity were assessed by logistic regression.

Anxiety, depression and health-related quality of life (HRQL) were also assessed.

Results: At M6, among the 324 patients (median age 61 years, 63% men, 19% admitted to
intensive care during the acute phase), 187/324 (58%) reported at least one symptom mostly
fatigue (47%) and myalgia (23%). Symptom severity was scored, at most, mild in 125 (67%),
moderate in 44 (23%) and severe in 18 (10%). Female gender was the sole factor associated
with moderate/severe symptom reporting (OR = 1.98, 95%CI1=1.13-3.47). Among the 225
patients with psychological assessment, 24 (11%) had anxiety, 18 (8%) depressive symptoms,

and their physical HRQL was significantly poorer than the general population (p=0.0005).

Conclusion: Even if 58% of patients reported >1 symptom at M6, less than 7% rated any
symptom as severe. Assessing symptoms severity could be helpful to identify patients

requiring appropriate medical care. Women may require special attention.
Keywords : COVID-19 - Sequelae — Persistent symptoms — Risk factors

Abstract word count: 200 words / Text word count: 2678 words
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Introduction

Since the first cases of SARS-CoV-2 infection in December 2019, clinical presentation of
COVID-19 in its acute phase has been largely described (Docherty et al., 2020; Richardson et
al., 2020). However, long-term clinical sequelae of COVID-19 remains unclear. A few studies
reported persistent symptoms 2 to 4 months post discharge (Carfi et al., 2020; Garrigues et al.,
2020; Xiong et al., 2021). More recently, Huang et al. described the 6-months consequences
of COVID-19 and reported presence of fatigue or myalgia in 63% of patients in an inpatients

single-center cohort in China (Huang et al., 2021).

Here in a multicenter prospective cohort in France, we assessed self-reported symptoms 6
months after hospital admission for COVID-19, using the influenza severity scale and
described the evolution following diagnosis. We also assessed anxiety, depression and health-
related quality of life (HRQL) to measure the impact of these symptoms on patients’ global

health.

Material and Methods

Study oversight

The French COVID cohort (NCT04262921) is a national prospective multi-center cohort
study enrolling hospitalized patients with a RT-PCR virologically-confirmed COVID-19 in 80
hospitals in France since January 24, 2020 (Yazdanpanah and French COVID cohort
investigators and study group, 2021). Briefly, patients were followed-up from hospital
admission (D1) throughout hospitalization for COVID-19 and at discharge, 2 to 4 weeks after
discharge, month 3 (M3) and 6 (M6). The assessment of symptoms, anxiety, depression and
health-related quality of life using self-administered questionnaires were proposed to the

patients at each visit. All adult patients who fulfilled the self-administered symptoms
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questionnaire at months 3 (M3) and 6 (M6) by March 22" 2021 were included in the present

analysis.

Procedures

The self-administered symptoms questionnaire recorded the presence and the severity of the 7
following symptoms: fatigue, myalgia, headache, cough, nasal obstruction, sore throat and
feverishness. All symptoms were rated by the patient using a four-point scale (0, none; 1,
mild; 2, moderate; 3, severe) using a self-administered questionnaire previously used in
influenza infection (Duval et al., 2010; Hayden et al., 1997). For each date of evaluation, a
total score ranging from 0 to 21 was obtained by summing the points attributed for each
symptom. Based on the definition of symptom alleviation used in influenza, reporting of at
least one moderate or severe symptom was considered to reflect an abnormal state of health.
Four additional COVID-19 symptoms (joint pain, dyspnea, anosmia and ageusia) which were
not included in the influenza questionnaire were also collected by the practitioner (thereafter

referred to as “practitioner reported symptoms™) during M3 and M6 visits.

Anxiety and depression symptoms were assessed using the Hospital Anxiety and Depression
scale (HADS), subdivided In the HADS-Anxiety (HADS-A) and the HADS-Depression
(HADS-D) scales. Both scales contain 7 questions scored by the patients on a 4-point Likert
scale (0-3) with higher scores indicating more severe anxiety/depression. The items scores
were summed up separately for HADS-A and HADS-D, leading to two scores ranging
between 0 and 21. Scores greater than or equal to 11 points indicated abnormal levels

(Zigmond and Snaith, 1983).

Health-related quality of life (HRQL) was assessed using the SF-12 Health Survey (Gandek et
al., 1998) including a Physical Component Summary (PCS) HRQL score and a Mental

Component Summary (MCS) HRQL score. These scores range from 0 to 100, with a high
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value indicating good HRQL. A patient was defined as having an altered physical (or mental)
HRQL if his PCS (or MCS) was lower than the 25" percentile of the score distribution in the

general French population of the same age group and gender (Carrieri et al., 2003).

The self-administered questionnaires were collected using REDCap electronic data capture
tools (Harris et al., 2009) with a secured personal access given to each patient after hospital

discharge.

Statistical analyses

Categorical variables were summarized as counts (percentage) and frequency distributions
were compared with the Chi-square, the Fisher exact or the McNemar for paired samples tests
as appropriate. Continuous variables were expressed as median [interquartile range (IQR)]
unless otherwise specified and compared with the Mann-Whitney U test. Prevalence of
symptoms are given with their 95% confidence interval, estimated by using the exact

Clopper-Pearson method.

To assess the representativeness of the population of patients who fulfilled the questionnaire,
demographic characteristics, comorbidities and clinical data at hospital admission were
compared between patients who fulfilled or not the 7-symptoms questionnaire at M3 and M6
using logistic multivariate regression models. The latter were adjusted on age, sex and ethnic

group, in order to assess for confounding variables.

Associations between having at least one moderate or severe symptom at M6 and baseline
characteristics were assessed through univariate logistic regressions. All Variables were
putted in the multivariate models. Variable selection was then performed by starting with a
model that included all covariates and then excluding those that did not improve the overall fit
as measured by the likelihood ratio test (LRT). A P-value cut-off point of .05 was used as

stopping rule for this backward manual selection. Two-way interactions between risk factors
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kept in the multivariate analysis (including “ICU during the acute phase”) were tested. No
imputation strategy was applied for missing data. Any case that has a missing value was
discarded from the analysis.

All tests were 2-sided and p-values <.05 were considered significant. All statistical analyses

were performed using R version 4.0.2.

Ethics and regulatory issues
The study was conducted with the understanding and the consent of each participant or its
surrogate. The French Ethics Committee (CPP-lle-de-France VI, ID RCB: 2020-A00256-33)

has approved the study protocol.

Results
Patient characteristics

Of 3,497 French COVID cohort adult participants enrolled between January 24" and
September 22", 2020, in order to allow for a six-month follow-up, 392 died during initial
hospitalization and 45 between hospital discharge and M6. Out of the 3,060 patients alive at
M6, 324 patients fulfilled the 7-symptoms questionnaire at M3 and M6 and represented the
study population (Figure S1). The median time interval between hospital admission and M6

assessment was 185 [182-191] days.

The main demographic comorbidities and characteristics at admission of these 324 patients
are presented in Table 1. The median age was 61 years [52-69], and 205 (63%) were men.
The most common comorbidities were hypertension (n=110, 35%), chronic pulmonary
disease (n=56, 18%), chronic cardiac disease (n=57, 18%), obesity (n=53, 17%) and diabetes
(n=48, 15%). Fifty-four patients (19%) were admitted to intensive care unit (ICU) at any time

during hospitalization.



Journal Pre-proof

As compared to the 2,736 patients who did not complete the 7-symptoms questionnaire at M3
and M6, the 324 patients were younger, less likely to have diabetes, chronic kidney disease at

admission, or to have been hospitalized in ICU (Table S1).

Symptoms at M6

At Month 6, 187 (58%) of the 324 patients who completed the self-administered questionnaire
reported at least one persistent symptom: 80 (25%) reported one symptom, 48 (15%) two and
59 (18%) > 3 symptoms. A total 7-symptoms score > 3 was found in 73 (22.5%, 95% CI =
[18.1% ; 27.5%)]) patients. Among these 187 patients, median [IQR] total 7-symptoms score

was 2 [1-3].

Among the 7 self-reported symptoms, the most frequent was fatigue (n=151, 47%) which was
scored as mild in 103 (68%), moderate in 32 (21%) and severe in 16 (11%) (Figure 1).
Myalgia was the second most frequent symptom (n=74, 23%) which was scored as mild in 46
(62%), moderate in 22 (30%) and severe In 6 (8%) patients. Either of the 2 symptoms was
reported in 160 (49%) patients. Among the 187 patients with at least 1 symptom, the severity
of the reported symptoms was scored at most mild in two thirds (n=125, 67%), moderate in 44

(23%) and severe in 18 (10%).

Reporting of a moderate or severe symptom at M6 was only associated with female gender
(OR =1.98, 95% CI = 1.13 - 3.47) in multivariate analysis after variable selection, while age
(OR =10.94, 95% CI = 0.52 - 1.65), hospitalization in ICU (OR = 0.67, 95% CI = 0.28 - 1.44),

or having >2 comorbidities (OR=1.13, 95% CI = 0.62 — 2.03) were not (Table S2).

Among the 324 analyzed patients, 301 (93%) had practitioner examination available at M6:
the practitioner reported joint pain in 53 (18%), dyspnea in 64 (21%), anosmia in 24 (8%),

and ageusia in 21 (7%) patients.
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HADS and HRQL at M6

HADS and SF-12 Health survey were completed in 225/324 (69%) patients at M6. Median
HADS-Anxiety score was 4.0 [3.0; 7.0]; 24 (11%) patients had a HADS-Anxiety score above
or equal to 11. Median HADS-Depression score was 2.0 [1.0; 5.0]; 18 (8%) patients had a

HADS-Depression above or equal to 11.

Median Physical HRQL score was 50.2 [42.2 — 53.9]; 79 (35%, 95% CI [29 - 42%]) of the
patients had physical HRQL lower than the 25™ percentile of the distribution of the score in
the general French population (p=0.0005); 66% of patients with a 7-symptoms score > 3 at

M6 has also an impaired physical HRQL.

Median mental HRQL was 51.2 [42.3 — 55.8]; 59 (26%, 95% CI [21 - 32%]) of patients had a
mental HRQL lower than the 25" percentile of the distribution of the score in the general

French population, which was not statistically different (p=0.7).

Global burden of the disease at Month 6

The combinations of 7-symptoms score > 3, anxiety, depression, and impaired physical and
mental HRQL at M6 are presented in Figure S2; 116/225 (52%) patients presented at least one
modality among total 7-symptoms score >3, HADS-Anxiety score > 11, HADS-Depression
score > 11, impaired physical HRQL and impaired mental HRQL. Most frequent modality
and combinations were impaired physical HRQL, total 7-symptoms score >3, and
combination of impaired physical HRQL with total 7-symptoms score >3. Twenty-eight of
the 135 (21%) patients who had professional activities before admission had not returned to

work at M6.

10
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M6 evaluation as compared to previous evaluations

The proportions of patients who self-reported symptoms regardless of their severity at D1,
discharge, 2 to 4 weeks after discharge, M3 and M6 are shown in Figure 2a. Self-reporting of
each symptom was not significantly different between M3 and M6. Similar results were
obtained in a sensitivity analysis excluding patients who were admitted to ICU at any time
during hospitalization (Figure S3). Reporting of each symptom according to its severity at M3

and M6 are represented Figure 1.

Evolution of 7-symptoms total score over time is shown in Figure 2b. Of note, median 7-
symptoms score in patients with at least one symptom at M6 was 9 [5 —11], 3 [1-6], 2 [1 —
5], 2[1-3], 2 [1—4] at D1, discharge, 2 to 4 weeks after discharge, M3 and M6, respectively

(Figure S4).

Proportion of patients with a total 7-symptoms score > 3 was not significantly different
between M3 (24% [19-29%]) and M6 (23% [18-28%]) (p=0.8). Rates of practitioner-reported
symptoms, anxiety, depression and physical and mental HRQL remained also stable between

M3 and M6 (Table 2).

Discussion

To our knowledge, this is the first study assessing the severity of persistent symptoms 6
months after hospital admission for COVID-19 and their evolution since admission. In our
population, 56% of patients still reported at least one symptom at M6, but less than 7% rated
any symptom as severe. Except for female gender, we did not identify any other factor linked
to high burden of symptoms at M6 that could prompt specific follow-up management options,

and thus improve patients' outcome.

11
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The French COVID cohort was launched at the very beginning of COVID-19 pandemic when
the first cases were identified in France and recruited patients in all types of French hospitals,
throughout France including overseas territories. The database extraction date of March 22,
2021 made it possible to assess the health status of patients included between January 24,
2020 and September 22, 2020. The younger age of the population who responded to the
questionnaire compared to those who did not, was probably explained by a greater propensity
of younger people to complete a questionnaire on the WEB. The lower age of the respondents

was logically associated with a lower proportion of comorbidity and of ICU admission.

The proportion of patients (approximately one out of two) who reported at least one symptom
at M6 using the 7-symptom influenza questionnaire was high, with most common reported
symptoms being fatigue and myalgia; this is consistent with previous studies on mid-term
follow up of SARS-CoV-2 (Carfi et al., 2020; Garrigues et al., 2020; Huang et al., 2021;
Xiong et al., 2021) or long term follow-up of other SARS survivors (Lam et al., 2009; Lee et
al., 2007; Tansey et al., 2007), although the range of values was wide. This large range of
reported symptoms could be due to differences in the characteristics of patients included in
the cohort or filling the forms, such as the age, the proportions of women or of patients with

comorbidities (Huang et al., 2021).

Since we did not know patients’ symptoms before they experienced COVID, we were not able
to assess to what extent, the M6 reported symptoms were related to the COVID episode or to
a pre-existing condition. For this reason, and taking into account the experience of self-
questionnaire performed in influenza, we assessed the severity of the symptoms and defined
symptom alleviation as seven symptoms were scored absent or only mild (Duval et al., 2010;
Hayden et al., 1997). This led to a fifth of the patients being considered to have a poor M6
clinical outcome. Beyond the proportion attributable to the COVID that cannot be precisely

estimated, on one hand, the association between a score higher than three and a poor physical

12
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quality of life, and on the other hand, the significantly higher proportion of subjects with an
impaired physical quality of life compared to a control population argue for the COVID's
responsibility for the symptoms reported by patients. This is all the more to be taken into
account as the persistence of symptoms as well as the alteration in quality of life at M3 and
M6 did not suggest a rapid improvement and invites to extend the patient follow-up beyond
M6. Considering the persistence of altered quality of life between M3 and M6, especially
regarding mental health, supportive cares should be taken as early as 3 months after

hospitalization in patients who need fit.

Female gender was found to be the sole risk factor of persistenice of moderate or severe
symptom, consistently with previous studies in SARS-CoV-2 survivors (Ghosn et al., 2021;
Huang et al., 2021; Xiong et al., 2021), whereas women are prone to develop less severe acute
COVID than men (Richardson et al., 2020; Yazdanpanah and French COVID cohort
investigators and study group, 2021; Zhou et al., 2020). The pathophysiology mechanisms
underlying this finding remain to be explored. Neither ICU admission, nor reporting of
moderate or severe symptoms at admission which could be considered as a proxy of the

disease severity at admission, were associated with poor clinical outcome at M6.

This study has several limitations. First, M3 and M6 self-administered questionnaires were
not completed by alil survivors. On one hand, as the population was younger and therefore less
prone to have been admitted to ICU during hospitalization, our study might underestimate the
proportion of COVID-19 survivors with poor clinical outcome at M6 post-hospitalization
(Huang et al., 2021). On the other hand, one cannot ruled out that the propensity to complete a
questionnaire is higher among those with symptoms than those without. Second, M6
assessment took place between end of July, 2020 and March, 2021, a semester during which
the health situation in France deteriorated with an alternation of curfews and lockdown

measures, thus promoting an anxiety-provoking climate. Differences in the patients’

13
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characteristics of those evaluated and those not, specific health care facilities bottleneck at the
time of follow-up, improvement of support of care strategies over the outbreak and evolution
of virus characteristics did not allow us to impede extrapolation of our results to all survivors
of COVID-19. Third, the 7-symptoms questionnaire was previously used to assess symptom
alleviation in acute phase of influenza disease, but not long-term sequelae. However, when
focusing on patients with a total score above or equal to 3 at M6, the same number of patients

had a poor outcome and the determinants remained the same.

Identifying patients needing specific care after COVID-19 could be beneficial in terms of
public health. The use of a simple web-based questionnaire with a scale of severity could be
helpful to identify patients requiring appropriate medical care including psychological support
within months following recovery, especially since close follow-up of all COVID-19
survivors after hospital discharge seems difficult to achieve in the context of successive

epidemic waves and congestion in health-care facilities.

In conclusion, persistence of symptoms in more than half of the patients and impaired
physical health-related quality of life at M6 promotes long-term follow-up beyond six months

following recovery.
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Figure 1: Frequency and severity of self-reporied symptoms in patients from the French COVID
cohort at 3 and 6 months (M3 and M6) after hospital admission.

Barplot representing each symptom severity for the N = 324 patients who fully completed their 7-
symptoms questionnaire at 3 and 6 months after diagnostic confirmation. The score for each symptom
is given on a four-degree scale going from O to 3 (i.e. none, mild, moderate, severe). The
corresponding percentages are given in each colored bar. Of note, patients presenting no symptom at
all are not represented on this graph.
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Figure 2: Evolution of 7-symptoms over time in patients from the French COVID cohort.

a. Heatmap of the 7 self-reported symptoms. For a given symptom at a given time-point, the box is
colored according to the proportion of patients reporting this symptom, and the percentage is displayed
in each box. P-values of McNemar test for paired samples comparing proportions of patients reporting
symptoms at 3 and 6 months (M3 and M6) after hospital admission are: Fatigue, p=0.5; Myalgia,
p=0.2; Headache, p=0.06; Cough, p=0.8; Nasal obstruction, p=1; Sore throat, p=0.3; Feverishness,
p=0.2 b. Boxplots of the total score obtained by adding the scores obtained for each of the 7 self-
reported symptoms. The score for each symptom is given on a four-degree scale going from 0 to 3, the
total score is thus comprised between 0 and 21. The red dots represent the mean values.
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Table 1: Baseline characteristics in patients of the French COVID cohort who fully completed the 7-
symptoms questionnaire 6 months after diagnostic confirmation.

Category R]/T%tzg,%)
Male Sex 205/324 (63)
Ethnic group

White 212/264 (80)

Black 25/264 (10)

Arab 19/264 (7)

Asian 4/264 (2)

Other 4/264 (2)
Age

Adult (18-64) 200/324 (62)

Elders (>64) 124/324 (38)
Smoking history

Current smoker 19/265 (7)

Never smoked 171/265 (64)

Former smoker 75/265 (28)
Health worker 31/306 (10)
Intensive care unit

At any time 54/286 (19)

At admission 33/302 (11)

Comorbidities
Diabetes
Hypertension
Obesity
Chronic cardiac disease
Chronic pulmonary disease
Chronic kidney disease
Moderate or severe chronic liver disease
Mild chronic liver disease
Chronic neurological disorder
Malignant neoplasm
Chronic haematologic disease
AIDS/HIV
Dementia

Rheumatologic disorder

48/311 (15)
110/311 (35)
53/304 (17)
57/311 (18)
56/311 (18)
16/311 (5)
3/311 (1)
4/311 (1)
20/311 (6)
20/310 (6)
16/311 (5)
1/311 (0.3)
1/311 (0.3)
16/311 (5)
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Category R{T%tzg%)
Number of comorbidities*
0 99/311 (32)
1 94/311 (30)
2 or more 118/311 (38)

* Comorbidities were defined using the Charlson comorbidity index, with the addition of clinician-defined
obesity.
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Table 2: Practitioner-reported symptoms, Hospital Anxiety and Depression scale (HADS), and
Health-related quality of life (HRQL) at 3 and 6 months (M3 and M6) after hospital admission.

M3 M6
Practitioner-reported symptoms N=301
Joint pain 51 (17%) 53 (18%)
Dyspnea 73 (24%) 64 (21%)
Anosmia 24 (8%) 24 (8%)
Agueusia 25 (8%) 21 (7%)
At least 1 among above symptom 122 (41%) 111 (37%)
HADS N=225
HADS-A >11 26 (12%) 24 (11%)
HADS-D > 11 18 (8%) 18 (8%)
SF-12 N=225
Impaired physical HRQL 95 (42%) 79 (35%)
Impaired mental HRQL 62 (28%) 59 (26%)

Note: HADS is divided into an anxiety (HADS-A) and depression (HADS-D) subscale. Each HADS item was
scored on a 4-point Likert scale (0-3) with higher scores indicating more severe anxiety/depression. The items
scores were summed up separately for HADS-A and HADS-D, leading to two scores ranging between 0 and 21.
Scores between 11-21 points indicated abnormal levels. SF-12: an individual was defined as having an impaired
physical (or mental) health-related quality of life if his Physical Component Summary (or Mental Component
Summary) was lower than the 25" percentile of the distribution of the score in the general French population of
the same age group and gender.
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